**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 9000-26 (1980) : Basic environmental testing procedures 
for electronic, electrical items: Part26 Sulphur dioxide 
test for contacts and connections [LITD 1: Environmental 
Testing Procedure] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



a^v j i img*<m&a rsi>frgamsBP 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS : 9000 ( Part XXVI ) - 1980 

( Reaffirmed 2003 ) 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

Mm* 

PART XXVI SULPHUR DIOXIDE TEST FOR 
CONTACTS AND CONNECTIONS 



UDC 621-315'683: 620- 19346 ; 546' 224-31 





€) Copyright 1980 

INDI A N STANDARDS INSTITUTION 

MANAK BHAVAN, 9 BAHADUR SHAH 2 AFAR MARG 

NEW DELHI 110002 

Gr I M y 198 ° 



IS : 9000 ( Part XXVI ) - 1980 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

PART XXVI SULPHUR DIOXIDE TEST FOR 
CONTACTS AND CONNECTIONS 

Environmental Testing Procedures Sectional Committee, LTDC 2 

Chairman Representing 

Maj-Gen D. Swaroop Ministry of Defence ( R&D ) 

Members 
Brig N. Dayal Ministry of Defence ( DGI ) 

Lt-Col V. K. KHANNA ( Alternate ) 
Director Standards ( S & T ), Research, Designs & Standards Organization, 
RDSO Ministry of Railways, Lucknow 

Joint Director Standards 

( S & T )-I, RDSO ( Alternate ) 
Joint Director Standards 
( E-III ), RDSO ( Alternate ) 
General Secretary Society of Environmental Engineers, Bangalore 

Shri Ghasita Singh Central Electronics Engineering Research Institute 

( CS1R ), Pilani 
Shri B. P. Ghosh National Test House, Calcutta 

Shri J. G. Jain Radio Electronic & Television Manufacturers' 

Association, Bombay 
Central Standardization 
Officer ( Alternate ) 
Shri John Francis Posts & Telegraphs Board, New Delhi 

Shri S. P. Kulkarni Pieco Electronics & Electricals Limited, Bombay 

Dr P. K. Dutta (Alternate) 
Shri V. A. Murari Lucas-TVS Ltd, Madras 

Shri C . Ranganathan ( Alternate ) 
Brig Y. Nirula Instrumentation Ltd, Kota 

Shri D. V. Petkar Bhabha Atomic Research Centre, Trombay, Bombay 

Shri P. S. K. Prasad Bharat Electronics Ltd, Bangalore 

Shri D S. Gopalakrishna (Alternate) 
Shri C. V. Raghuraman National Radio & Electronics Co Ltd, Bombay 

Shri P. V. Rao Indian Telephone Industries Ltd, Bangalore 

Shri A. Satyanarayana ( Alternate ) 
Shri P. Sandell All India Instrument Manufacturers* & Dealers' 

Association, Bombay 
Shri H. C. Verma ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1980 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 9000 ( Part XXVI ) - 1980 

( Continued from page 1 ) 

Mem hers Represen t ing 

Shri T. V. A Subramanian Electronics Corporation of India Ltd, Hyderabad 

SHRI G, C. SAXENA ( Alternate ) 
Shri K. N. Tiwari Ministry of Defence ( LCSO ) 

Shri P. K. Shukla ( Alternate ) 
Dr R. C. Tripathi Department of Electronics, New Delhi 

Shri M. Vaidyanathan Directorate General of Observatories, New Delhi 

Dr R. P. Wadhwa National Physical Laboratory (CSIR ), New Delhi 

Shri P. Suryanarayana ( Alternate ) 
Shri R. C. Jain, Director General, ISI ( Ex-ojjicio Member ) 

Head ( Electronics ) 

Secretary 
_ Shri Harcharan Singh 
Deputy Director ( Electronics ), ISI 

Panel for Climatic Tests, LTDC 2 : P7 

Convener 
Shri P. S. K. Prasad Bharat Electronics Ltd, Bangalore 

Members 

Shri D. S. Gopalakrishna ( Alternate to 
Shri P. S. K.Prasad) 
Shri G. R. Ghosh Ministry of Defence (DGI ) 

Shri P. K. kao ( Alternate ) * 

Cdr R. Kohli Naval Headquarters, New Delhi 

Lt A. K. RAM MANOHAR ( Alternate ) 
Shri S. P. Kulkarni Pieco Electronics & Electricals Ltd, Bombay 

Dr P. K. DuTTA ( Alternate ) 
Shri J. Lal Bhabha Atomic Research Centre, Bombay 

Shri P. V. Rao Indian Telephone Industries Ltd, Bangalore 

Shri A. Satyanarayana ( Alternate ) 
Shri C. Ranganatkan Lucas-TVs Ltd, Madras 

Shri P. Suryanarayana National Physical Laboratory (CSIR), New Delhi 

Shri K. N. Tiwari Ministry of Defence ( LCSO ) 

Shri P. K. Shukla ( Alternate ) 



IS : 9000 ( Part XXVI ) - 1980 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

PART XXVI SULPHUR DIOXIDE TEST FOR 
CONTACTS AND CONNECTIONS 

0. FOREWORD 

0.1 This Indian Standard (Part XXVI) was adopted by the Indian 
Standards Institution on 5 June 1980, after the draft finalized by the 
Environmental Testing Procedures Sectional Committee had been 
approved by the Electronics and Telecommunication Division Council. 

0.2 The differences in environmental testing procedures for component 
type items and equipment type items are fast disappearing in the context 
of technological developments. It is, therefore, felt necessary to have 
uniform testing procedures wherever possible. This series of standards 
on environmental testing procedures (IS : 9000) has been prepared with 
this objective. This is also in line with the principle adopted by IEC/TC50 
4 Environmental Testing ' in developing unified series of standards on 
environmental testing procedures by International Electrotechnical 
Commission. 

0.2.1 It is proposed to withdraw the existing Indian Standards, namely, 
IS: 589-1961* and IS : 2106f series dealing with environmental tests for 
electronic components and equipment respectively, as soon as the tests 
mentioned therein are covered in the new series (IS: 9000). 

0.3 This standard deals with the determination of the corrosive effects 
of sulphur dioxide on contacts and connections. 

0.4 This standard ( Part XXVI ) shall be read in conjunction with 
IS: 9001 (Part VII)- 1980$. 

0.5 In preparing this standard, assistance is derived from IEC Pub 
68-2-42 (1976) 'Basic environmental testing procedures, Part 2: Tests, 
Test Kc : Sulphur dioxide test for contacts and connections' issued by the 
International Electrotechnical Commission. 



*Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment (revised). 

tEnvironmentai tests for electronic and electrical equipment. 

t Guidance for environmental testing: Part VII Sulphur dioxide test for contacts and 
connections. 
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0.6 In reporting the result of a test made in accordance with this 
standard, if the final value, observed or calculated, is to be rounded off, 
it shall be done in accordance with IS: 2-1960*. 



1. SCOPE 

1.1 This standard (Part XXVI) covers the test intended to provide 
accelerated means to assess the corrosive effects of atmospheres polluted 
with sulphur combustion products on contacts and connections. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions and explanation of 
terms given in IS: 9000 (Part I ) - 1977f shall apply. 

3. OBJECT 

3.1 The object of this test is to determine the influence of atmospheres 
containing sulphur dioxide on the contact properties of precious metal or 
precious metal covered contacts excluding contacts consisting of silver 
and some of its alloys. 

3.2 The major criteria of performance shall be the change in contact 
resistance caused by exposure to the sulphur dioxide containing 
atmosphere. 

4. APPLICABILITY 

4.1 This test is particularly suitable for giving information on a 
comparative basis. It may not predict the behaviour of contacts and 
connections in industrial atmospheres. 

5. TEST CHAMBER 

5.1 The test chamber and its auxiliary parts shall be made of materials 
that do not react with or absorb sulphur dioxide and which do not 
influence the corrosive effects of the test atmosphere. The atmosphere 
shall enter and leave the chamber through tubes with sufficiently large 
diameters such that the total flow through the chamber is at least 3 but 
not more than 5 changes of the atmosphere per hour. The exhaust from 
the chamber should not be allowed to enter the laboratory. 

5.2 The detailed construction of the chamber including the method of 
producing the test atmosphere is optional provided that the following 
aspects are considered ; 

♦Rules for rounding off numerical values ( revised ). 

fBasic environmental testing procedures for electronic and electrical items: Part I 
General. 
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a) The conditions in that part of the chamber occupied by the 
items are within the specified limits; 

b) The items under test are protected from direct impingement of 
the incoming gas flow; 

c) Arrangements are made to move the items through the test 
atmosphere at an average rate of 20 to 60 m/h ( approximately 6 
to 17mm/s) or alternatively to gently stir the atmosphere, 
obtaining a similar relative velocity between atmosphere and 
item; and 

d) Condensation does not occur on the inside walls of the test 
chamber. 

5.3 Examples for suitable arrangements of test apparatus are given in 
Appendices A and B. 

6. TEST ATMOSPHERE 

6.1 The composition of the atmosphere within the test chamber shall 
satisfy the following conditions: 

a) Sulphur dioxide : 25± 5 ppm (v/v); 

Note — This shall be taken as the total oxides of sulphur expressed as SOz. 
Small concentrations of sulphur oxides other than SO2 (such as SOs ) are 
permitted to be present to a maximum concentration of 1 percent of the total 
sulphur oxides. 

bj Carbon dioxide, Max : 4 500 ppm (v/v) permitted; 

c) Temperature : 25 ± 2°C; and 

d) Relative humidity 75 ± 5 percent. 

6.2 The test atmosphere may be obtained by: 

a) mixing directly the necessary constituents in such a way as to 
ensure a homogeneous mixture. An example for such a 
process is given in Appendix A; and 

b) generating the sulphur dioxide by a burning process and 
adjusting the resulting gas mixture to the specified composition. 
An example for such a process is given in Appendix B. 

7. INITIAL MEASUREMENTS 

7.1 The items under test shall not be cleaned in any way, unless specified 
in the relevant specification. 

7.2 The contact resistance shall be measured by the low open-circuit 
voltage method [for example, see 12.1 of IS; 3826 (Part I)- 1966* ] in 
order to avoid damage to films formed on contact surfaces. 

♦Specification for connectors for frequencies below 3 Mc/s: Part 1 General require- 
ments and tests. 
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8. CONDITIONING 

8.1 Prior to the commencement of the test suitable measurements shall 
be made to check the stability of the test atmosphere specified. Periodic 
checks shall be made during the test to ensure that these conditions are 
maintained. 

8.2 The items shall be so placed that they do not come into contact with 
one another from the test atmosphere. 

8.3 Adequate precautions shall be taken to ensure that the contacts are 
not disturbed during the exposure period. 

8.4 Items shall be exposed with contacts open or closed or both, as 
prescribed in the relevant specification. 

8.5 The loading or functioning of the items should be permitted when 
prescribed in the relevant specification. 

8.6 The items shall be continuously exposed to the conditioning atmos- 
phere for 4, 10 or 21 days, as required by the relevant specification. 

9. RECOVERY 

9.1 The items shall be removed from the chamber and stored under 
standard recovery conditions for 1 to 2 h before contact resistance 
measurements are made. Adequate precautions shall be taken to ensure 
that the contacts are not disturbed. 

Note — If the necessary measurements cannot be made within the specified time, 
the period of storage under recovery conditions may be extended to a maximum of 
24 h. Such an extension shall be mentioned. 

10. FINAL MEASUREMENTS 

10.1 The contact resistance shall be measured. The method used for 
measuring the contact resistance should be same as used for the initial 
measurement (see 7.2). 

10.2 Items which are exposed with contacts in the mated condition shall 
have their contact resistance measured before they are unmated. Items 
exposed with contacts in the unmated condition shall be mated and the 
contact resistance shall then be measured. 

Note — Repeated mating and unmating is not recommended. 

10.3 Treatment of the contacts before final measurements, if required, 
and the details of measurements shall be as specified by the relevant 
specification. 

10.4 The items shall be visually inspected, if required by the relevant 
specification. 
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11. INFORMATION TO BE GIVEN IN THE RELEVANT 
SPECIFICATION 

11.1 When this test is included in the relevant specification, the following 
details shall be given, wherever applicable: 

a) Measurements and checks to be made prior to the test ( seel); 

b) State of the contacts during the test, that is, mated (closed) or 
unmated (open) {see 8.4); 

c) Loading or functioning of the items, if applicable (see 8.5 ); 

d) Duration of the test ( see 8.6); 

e) Measurements, checks and visual inspection to be made at the 
end of the test ( see 10 ); 

f ) Method of obtaining test atmosphere (see 6.2); and 

g) Any deviation in the test procedure. 



APPENDIX A 

[ Clauses 5.3 and 6.2 ( a ) ] 

GENERATION OF THE CONDITIONING ATMOSPHERE BY 
DIRECT MIXING OF SULPHUR DIOXIDE WITH AIR 

A-l. A typical apparatus suitable for producing the test atmosphere by 
directly mixing the necessary components is described in this appendix. 
Other apparatus and methods of mixing and control may be used 
provided they comply with all the requirements of this specification. 

A-2. The test apparatus shown in Fig. 1 is composed of an air-condition- 
ing unit, a gas supply with dosing pump, a test cabinet, a gas wash bottle 
for the removal of sulphur dioxide from the exhaust gases, an air 
flowmeter and a suction pump. The air-conditioning unit and test 
cabinet generally resemble commercially available climatic test cabinets. 
Commercially available pressure bottles of chemically pure gas, possibly 
diluted, can be used. The corrosive gas is mixed by way of a pressure 
reducing valve, a dosing pump and an injector with the flow of 
( temperature controlled and humidified) air from the air-conditioning 
unit. In the test cabinet, the gas is distributed uniformly by means of 
baffle plates. The test gas is removed from the test cabinet by the 
suction pump and passes through the gas wash bottle in which the 
corrosive gas component is removed. A freezing trap should be 
interposed between the gas wash bottle and the suction pump. The air 
flowmeter measures the air flow which is adjusted to the required value. 
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Fig. 1 Schematic Drawing of Apparatus with Generation of 
Conditioning Atmosphere 
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APPENDIX B 

[ Clauses 5.3 and 6.2 ( b ) ] 

GENERATION OF THE CONDITIONING ATMOSPHERE 
BY COMBUSTION 

B-l. This appendix describes a typical apparatus of approximately 200 
litres capacity. Other apparatus and methods of producing the atmos- 
phere may be used provided they comply with all the requirements of 
this standard (see Fig. 2 and 3). 

B-2. The test atmosphere is generated by burning gas enriched with 
sulphur and diluting the products of combustion with air so as to give 
the required condition. This mixture is then continuously passed through 
the test chamber. Suitable gases are: natural gas, butane or propane. 
Carbon disulphide is used as a means of providing the enrichment of 
sulphur and the level of sulphur dioxide is controlled by adjustment of 
the temperature of the reservoir of carbon disulphide. 

B-3, The relative humidity and temperature arising from combustion 
of the gas are unlikely to provide the specified conditions in the test 
chamber. It will therefore be necessary to provide means of adjusting 
the humidity and the temperature of the incoming air. 

B-4. The design of the jet and the flow rates of the air and carrier gas 
shall ensure that complete combustion of the carrier gas is attained, as 
evidenced by a non-luminous flame. The flame size shall be 3 to 4 mm 
diameter and 8 to 12 mm high. The carbon dioxide levels given in 
Table 1 correspond to complete combustion and provide a guide to the 
rate of gas consumption. 

B-5. Table 1 states the level of carbon dioxide and the flow rate, with 
appropriate control tolerances, for each of the specified gases. Moni- 
toring the flow rate or the carbon dioxide concentration is required in 
order to check the stability of the test atmosphere. 

B-6. The apparatus is built in two main parts, the exposure cabinet and 
the atmosphere generator. 
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Fig. 2 Polluted Atmosphere Cabinet ( Combustion Method ) — Schematic Flow Diagram 
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Fig. 3 Polluted Atmosphere Cabinet (Combustion Method ) — General Arrangement 
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TABLE 1 CARBON DIOXIDE LEVELS AND FLOW RATE 

(Clauses B-4 and B-5) 

Gas Flow, ml/min Carbon Dioxide, ppm 





Level 


Tolerance 


Natural gas 


35 


±5 


Butane 


14 


±2 


Propane 


10 


±2 



Concentration Tolerance 

3 000 -500 

+ 1000 

3 500 -500 

+ 1000 

3 500 -500 

+ 1000 



B-7. The cabinet, a 200-1 test chamber held at constant temperature by 
the thermostatically controlled water jacket, is made in acrylic resin 
sheet. Because the test temperature of 25°C is a difficult temperature to 
maintain, the water jacket which surrounds the cabinet is fitted with a 
heater, an injector tube for cooling water and agitation air. This 
arrangement results in good temperature control of the atmosphere, 
which first passes through a stainless-steel heat exchanger in the water 
jacket, before entering the cabinet itself. The atmosphere required for 
this test is generated by burning gas enriched with a sulphur-containing 
material, and mixing the products of combustion with clean humidified 
air. By control of the flow rate of the gas and the temperature of the 
sulphur enrichment solution, together with control of the air flow rate, 
humidity and temperature, a reproducible atmosphere is maintained 
throughout the test period. Only periodic atmosphere analyses are 
necessary to check any long-term drift of the atmosphere composition. 
It is not therefore essential to have expensive instruments to constantly 
monitor atmosphere composition. 

B-8. A*x acrylic carousel item holder from which samples can be suspend- 
ed is mounted in the top of the work chamber and driven at 1 rev/min 
by an external motor. 

B-9. The temperature of the fume chamber is controlled by a double 
mercury-in-glass thermostat. 

B-10. The humidity is controlled by a wet bulb thermostat with a refri- 
gerator cooling a humidity tower, through which all air entering the 
chamber passes; the lower the temperature of the water, the lower the 
humidity. A heat exchanger in the water jacket stabilizes the gas 
temperature before it enters the chamber. The copper humidity tower is 
enclosed in an insulating jacket. 

B-ll. Built into the atmosphere generator are a number of safety devices 
which allow the cabinet to be operated with a minimum of skilled 
attention. 
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B-12. The gas flame is constantly monitored and a valve isolates the 
exposure chamber from the generator under all conditioning except when 
the gas flame is alight thereby preventing any possibility of build-up of 
flammable air-gas mixtures in the chamber. Other functional control 
equipment, such as air meters and solenoid valves, are mounted in a 
cabinet placed at the side of the chamber. The remaining control 
equipment and refrigerator unit are mounted in the base of the chamber. 

B-I3. SERVICES REQUIRED 

B-13.1 The test cabinet requires services, namely, carrier gas, electricity, 
mains water, drainage and vent for waste gas. Bottled gas is preferred 
to the use of mains gas supplies in order to obviate possible fluctua- 
tions in gas pressure and composition which could cause changes in 
atmosphere composition. 
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